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© Exhaust gas filter and method of making the same. 

© An exhaust gas filter of honeycomb structure (8a) is 
formed by alternate layered stacking and bonding of heat- 
resistive and porous ceramic fiber composite sheets of plane 
shape and corrugated shape, wherein end parts of said 
corrugated sheets are pressed down or up to make blockade 
walls, by pressing upward at one end and by pressing 
downward at the other end; the parallel channels (6a, 7a) 
which are formed by the alternate layered stackings of 
corrugated (4a) sheet(s) and plane sheet(s) (la), are closed at 
alternate ends to form gas-inflow channels and gas- 
withdraw channels; the filter element is strong against 
mechanical and heat shocks and has small pressure drop 
and good particulates collection efficiency. 



FIGJ 




a. 

111 



Croydon Printing Company Ltd. 



1 



0087067 



Title of the Invention 

Exhaust gas filter and method of making the same 
Background of the Invention 

1 . Field_of _ the _ invent ion : 

The present invention relates generally to the 
art of preventing environmental pollution attributable 
to exhaust gas of internal combustion engines or the like. 

Particularly, the present invention concerns 
an improvement in the exhaust gas filter for removing 
particulates such as soot, which is inevitably contained 
in the exhaust gas of diesel engine. 

2 . Description_of _Prior_Art : 

Particulates such as soot contained in the 
exhaust gas of diesel engine has recently been reported 
to be carcinogenic and is extremely harmful to human 
health. Accordingly, a legislative regulation on emission 
of such particulates is now under contemplation. Although 
improvements of combustors and engines as such are being 
made to reduce emissions of such particulates, for the 
present time it is considered best to prevent the environ- 
mental pollution by trapping the particulates by a filter 
and then burn the particulate-carrying filter to oxidize 
the particulates into carbon dioxide. And a variety of 
concrete ways have been proposed for accomplishing the 
above-mentioned ob j ect . 
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The known proposals include, for instance, 
use of metal mesh or ceramic fiber packed and sealed in 
a container, and that of a porous ceramic foam or a mono- 
lithic ceramic honeycomb structure . An apparatus having 
a container wherein the metal mesh or ceramic fiber is 
randomly filled as filter element is not suited for the 
purpose, because the filter may frequently offset during 
the service to create channels of too large size for the 
particulates-containing exhaust gas and result a blow,-off 
phenomenon for the soot or an attrition phenomenon of the 
fiber. The metal mesh may encounter a problem of melting- 
down during a process for regenerating the filtering 
function wherein the trapped particulates should be burnt. 
The ceramic foam amd monolithic ceramic structured body 
have insufficient heat shock resistant property to be 
liable to making cracks during the regeneration process. 
Particularly/ the monolithic ceramic structural body has 
another drawback that it has an insufficient gas perme- 
ability which amounts to a large pressure drop, because it 
can rot be structured to have a large porosity. 
Summary of the Invention 

Object of the present invention is to provide 
an exhaust gas filter which can almost completely obviates 
the drawbacks inherent to the above described known filters. 
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The exhaust gas filter in accordance with the 
present invention has satisfactory mechanical strength 
as well as capability of treating a large quantity of 
exhaust gas containing particulates with high efficiency of 
particulates collection with compatibility to a small 
initial pressure drop and a small increasing rate of the 
pressure drop. 

The present inventors have found that a sintered 
board or sheet of ceramic fiber composite made of the 

ceramic fiber and a binding agent of fire clay of silica- 

* 

alumina is excellent for the filter element. The present 
invention • provides a new type exhaust gas filter element of 
improved configuration having honeycomb structure made 
with the sintered sheet of ceramic fiber composite , which 
is made of ceramic fiber such as alumina fiber, alumina- | 
silica fiber or silica-fiber and a fire clay. The exhaust j 
gas filter of the improved configuration has small pressure 
drop as well as satisfactory filtration of particulates. 

An exhaust gas filter in accordance with the 
present invention generally comprises 

a row of a plural number of channels or tubular 
spaces which are disposed between inlet side and outlet 
side and defined by porous partitions of sintered ceramic 
fiber composite sheet comprising heat resistant ceramic 
fiber and fire clay, and having numerous minute pores, and 



4 



0087067 



blockade walls provided to close said ends of 
substantially alternate ones of said channels at said inlet 
side, and close the other substantially alternate ones of 
said channels at said outlet side, thereby to close one 

end of each channel. 

Although novel features which are believed to be 
characteristic of the present invention are pointed out in 
the appended claims, the invention itself, as to its objects 
and advantages, and the manner in which it may be carried 
out, may be better understood by reference to the following 
detailed description taken in connection with the accompany- 
ing drawings. 

Brief Explanation of the Drawing 

FIG. 1 is a general perspective view of an example 
of exhaust gas filter embodying the present invention. 

FIG. 2 is a partially enlarged view showing 
detail of the blockade walls of the example of FIG. 1, 
with the plane sheets la, la separated from the corrugated 
sheet 4a for illustration. 

FIG. 3 is a general perspective view of another 
example of exhaust gas filter embodying the present invention 

FIG. 4 is a partially enlarged view showing 
detail of the front part of the example of FIG. 3. 

FIG. 5 is a perspective view of detail of blockade 
walls of another example. 
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FIG. 6 is a graph showing a characteristic (increasing 
rate of pressure drop) of the filter of the present invention. 

FIG. 7 is a graph showing another characteristic 
(bulk density vs. particulate collection efficiency) of the 
filter of the present invention. 

FIG. 8 is a graph showing another characteristic 
(bulk density vs. pressure drop) of the filter of the . 
present invention . 

Description of the Preferred Embodiments 

The exhaust gas filter in accordance with the 
present invention comprises a number of channels defined 
by partitions made of sintered ceramic fiber composite 
sheets, which is made of ceramic fiber such as alumina 
fiber, alumina-silica fiber or silica fiber and a fire 
clay. The filter is formed in a honeycomb configuration 
which has a number of the channels defined by the sheets 
as partitions, and the end parts of the channels are 
alternately closed, forming blockade wall alternately at 
either end of the channel. The channels are formed by 
stacking and bonding the corrugated sheets of the sintered 
ceramic fiber composite and plane sheet of the sintered 
ceramic fiber composite in alternate order. The channels 
are disposed between an inlet side and an outlet side of 
a known exhaust gas filter container. The exhaust gas 
flows into inflow channels having open ends at the inlet 



6 0087067. 

side and passes through the partitions encircling the 
channels. Then, the exhaust gas which come into neighboring 
withdrawing channels flows down to the open ends of the 
neighboring channels and released out of the open ends at 
the outlet side. The novel honeycomb structure in accordance 
with the present invention has a large total surface area 
of the partition of the channel , and accordingly, the 
exhaust gas passing through the partitions produces only 
small pressure drop. The particulates in the exhaust gas 
are effectively trapped by a great number of minute pores 
formed on wide total surface area of the partition. 

The honeycomb structure of filter in accordance 
with the present invention, as well as, making method 
utilizing common method of paper making provides an exhaust 
gas filter that has sufficient heat resistivity against 
regeneration work of burning the trapped particulates and 
tarry substance . 

The sintered ceramic fiber composite sheet of 
the exhaust gas filter in accordance with the present 
invention is made generally in the following process. 

Firstly, ceramic fiber (mean diameter: 2 ym) , 
for instance, alumina-silica fiber or silica fiber is cut 
by chopper into short yarns of predetermined lengths, 
for instance, 0.1 — 10 mm. Then, the chopped fibers are 
dispersed in water. Then, powder clay prepared by blending 
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a silica-alumina clay such as ball clay r china clay, or 
the like and coarse particles, such as petalite or spodumene, 
is added to the dispersion at an amount of 4 wt% to 60 wt% of 
the total weight to give a slurry, and the slurry is well 
stirred. Then, vinyl acetate emulsion or acrylic emulsion 
as organic binder and organic fiber such as pulp or rayon 
yarns are added to the slurry* Then, starch solution is 
added to this slurry to be agglutinated, and the slurry 
is placed in a forming die and dehydrated there to give 
a sheet. After being dried, the sheet is fired at about 
600°C to incinearate the organic substances such as 
starch, and sinterred at a temperature above 900°C to give 
a sintered ceramic fiber composite sheet to form the filter 
element. Preferable range of contents of the heat resistant 
ceramic fiber should be 40—96 wt%, preferable porosity of 
the sintered ceramic fiber composite sheet should be 70% 
or more, and mean diameters of the heat resistant ceramic 
fiber should be preferably 1 — 20 pm, in order to perform 
satisfactory characteristics as the exhaust gas filter 
element. 

In general, when the filtrating surface area 
increases, the pressure drop and increasing rate of pressure 
drop decrease. Accordingly, the filtrating surface of 
the filter element of the present invention is selected 
as large as possible by means of the following manner of 
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construction and method of making. 

As shown in PIG. 1, a honeycomb structure fte is 
made by stacking and bonding plane sheets la and corrugated 
sheets 4a alternately in layers. The corrugations are 
preferably arranged parallelly. As shown in FIG. 2, end 
parts of the corrugations at the front edge and the back 
edge of the corrugated sheet are pressed downwards and 
pressed upwards, respectively , . to form blockade walls 5a 
and 5aa, thereby forming turned-down or turned-up end 
parts at alternate end parts of the channels 6a and 7a • 
FIG. 2 shows detailed configuration and gas flows in 
relation with the channels 6a and 7a. In FIG* 2, black 
arrows show flows of inflowing exhaust gas to be filtered, 
and the white arrows show flows of filtered and outgoing 
exhaust gas. 

FIG. 3 and FIG. 4 show another example, wherein 
a belt-shaped plane sheet lb and a belt-shaped corrugated 
sheet 4b are together rolled with corrugations in parallel 
to the axis thereof to form a rolled structure. Also in 
this example, end parts of the corrugations at the front 
edge and the back edge of the corrugated sheet are pressed 
downwards and pressed upwards, respectively, to form 
blockade walls 5b and 5bb, thereby forming turned down 
end parts or turned up end parts at alternate end parts 
of the channels 6b and 7b, respectively. In FIG. 4, 
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black arrows show flows of inflowing exhaust gas to be 
filtered, and the white arrows show outgoing flows of 
filtered exhaust gas. . 

FIG. 5 shows another modification, which is 
applicable both for the configuration shown in FIG. 1 and 
FIG. 2, and the rolled structure shown in FIG. 3 and FIG. 
4. In this example, the blockade walls 5c and 5cc are 
configurated in widemouthed shape 3c in order to. decrease 
the pressure drop at the inlet part of the gas flow path 
6c, and to prevent a blockade by means of particulates in 
the exhaust gas at the inlet end part of the gas flow path. 
End parts of the honeycomb structure may be protected by 
hardening them with impregnation of fire clay and subsequent 
firing, so that attrition caused by the exhaust gas flow 
at the end part is prevented. 

The sintered ceramic fiber composite sheet in 
accordance with the present invention has such satisfactory 
characteristics that, with respect to the sheet of 1 mm 
thick, the pressure drop for room temperature air of 
10 cm/sec flow through velocity is below 10 cm Aq; and- 
its heat shock resistivity against repeated heat shocks 
of heating and cooling cycles of three minutes repetition 
period is more than 1000 times with 850 °C temperature 
difference . 

Since the sintered ceramic fiber composite 
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sheets configurated in honeycomb structure, have a large 
total area of filtering and a large porosity , the filtration 
is performed not only at the sheet surface but also inside 
the sheet. Therefore, the filter has a very low increasing 
rate of pressure drop. • 

Furthermore the filter element in accordance with 
the present invention has a characteristic of large freedom 
of selection of pressure drop, increasing rate of pressure 
drop and particulates collection efficiency, by varying 
the diameter of composite ceramic fibers, sizes of coarse 
particles and bulk density* 

EXAMPLE 1 

1. Preparation of the -filter element: 

560g of ceramic fibers of alumina-silica composi- 
tion having about 2 ym mean diameter <{f of fiber was cut 
into short yarns of 0.1 mm — 10 mm lengths. Then the fiber 
was dispersed into about 50 £ of water, and a small quantity 
of surface active^ agent was added thereto. Then, 120g of 
silica-alumina fire clay prepared by blending equal amounts 
of ball clay and china clay and 70g petalite was added to 
the dispersion and moderately stirred and blended to give 
an intimate admixture. Then, an aqueous solution of starch 
was added into the admixture of the ceramic fiber and the 
fire clay, to be agglutinated. And 40g of vinyl acetate 
emulsion was added thereto at the same time. Then the 
admixture was poured into 50 0 2, of water to be diluted to give a 

slurry. Then the slurry was put into a paper forming machine provided 

2 

with 60 mesh filter screen, thereby to form a sheet of 2m area and 1 mm 
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thickness. The sheet was then dried in the air at 150 °C 
for about 30 minutes to form ceramic fiber composite sheet. 
2. Making of a filter element: 

Then / _plane sheets la of 120 mm width and 240 mm 
length was cut by using one third part of this composite 
sheet. And corrugated sheets 4a of substantially the same 
size as the plane sheet la and having corrugations of 4 -mm 
pitch and 3 mm peak-to-peak heights were made by utilizing 
the remaining two third of the composite sheet, as shown 
in FIG. 1 and FIG. 2. Front end parts and back end parts 
of corrugations on the corrugated sheet 4a were pressed 
downwards and pressed upwards, respectively, to form blockade 
walls 5a at the front end and blockade walls 5aa at the 
back end, thereby forming turned down end parts and turned 
up end parts at alternate end parts of the channels 6a and 
7a, respectively. Then the corrugated sheet and the plane 
sheet were alternately stacked in layers, making tight 
contacts and bondings of peak ridges 2a and bottom ridges 
2a f of the corrugations to the lower face of the upper plane 
sheet and to the upper face .of the lower plane sheet, 
respectively, thereby forming 30 stages of stacking in layers 
Thus, a honeycomb structure 8a having incoming channels 
6a with blockage walls 5aa at the back end and outgoing 
channels 7a with blockade walls 5a at the front end were 
made. Then, the honeycomb structure 8a was sintered at 
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1200°C for one hour, thereby making a filter element of 
sintered ceramic fiber composite. The filter element 
manufactured in the above-mentioned process was mounted 
in a known tubular container with known appropriate shock 
absober and packing to complete an exhaust gas filter. 

FIG. 6 is a graph showing characteristic of 
pressure drop (in cm Aq) measured by connecting the exhaust 

gas filter to an exhaust gas outlet of a diesel engine , 

3 

which emitted exhaust gas containing about 0.1 g/m partxcu- 
lates, at a rate of 3.3 m 3 /min. In this exaitple, the particulates 
collection efficiency was about 80%. 

EXAMPLE 2 

In the same process as example 1, a ceramic fiber... 
composite sheet of 2 m 2 area and 1 mm thickness was prepared. 
Then, a belt-shaped plane sheet lb of 120 mm width was cut* 
by using one third part of the composite sheet. And a 
belt-shaped corrugated sheets 4b of substantially the same 
size as the plane sheet lb and having corrugations of 4 mm 
pitch and 3 mm peak-to-peak heights were made, by using 
the remaining two third part, as shown in FIG. 3 and FIG. 4. 
Front end parts and back end parts of the corrugations on 
the corrugated sheet 4b were pressed downwards and pressed 
upwards, respectively i to form blockade walls 5b at the 
front end and blockade wall 5bb at the back end, thereby 
forming turned down end parts and turned up end parts at 
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alternate end parts of the channels 6b and 7b, respectively. 
Then, as shown in FIG. 4, the plane sheet lb and the cor- 
rugated sheet 4b were together rolled to form a rolled 
structure with stacked layers, making tight contacts and 
bondings of peak ridges 2b and bottom ridges 2b 1 of the 
corrugations to the inner face of the outer plane sheet 
and to the outer face of the inner plane sheet, respectively. 
Thus a filter element with a rolled honeycomb structure 
as shown in FIG. 3 and FIG. 4, having incoming channels 
6b and outgoing channels 7a with blockade walls 5b and 
5bb at the front end and at the back end respectively were 
made. The rolled structure of ceramic fiber composite sheet 
was then sintered at 1200 °C for one hour to form a filter 
element. The filter element was then mounted in a known 
tubular container with known appropriate shock absober 
and packing to complete an exhaust gas filter. 

The exhaust gas filter showed pressure drop 
characteristic substantially the same as that of example 1. 
This honeycomb filter element of the rolled structure was 
easy to make and showed superior heat shock resistivity 
and shock resistivity. 

EXAMPLE 3 

A plane sheet 1c and a corrugated sheet 4c with 
blockade walls 5c, 5cc were made in the same method as that 
of the example 1. At least the end part 6c of the inlet 
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side of the corrugated sheet is pressed in a manner that the 
blockade walls 5c were formed to have widemouthed shape 3c, 
as shown in FIG. 5. That is, the inlet part of at least » 
the incoming channel 6c has tapered inlet gradually widened 
towards outside. The plane sheet lc, 1c ... and corrugated 
sheets 4c, 4c ... were alternately stacked in layers, 
bonded and sintered for about one hour at 1200 °C, to form 
a sintered ceramic fiber composite filter element. 

The filter element was mounted in a known tubular 
container with known shock absorber and appropriate packing 
to complete an exhaust gas filter. The exhaust gas filter 
was connected to an exhaust gas outlet of a diesel engine, 
and the filter was tested in the same condition as that of 
the example 1. Initial pressure drop was below 10 cm Aq, 
and this value is very much satisfactory as an exhaust gas 
filter. 

EXAMPLE 4 

Ceramic fiber of alumina-silica composition was 
cut into short yarns of 0.1 mm — 10 mm lengths. Then the 
fiber was measured to 17, 20, 29, 39, 44, 47 and 48 weight 
parts and each of measured ceramic fiber was dispersed into 
respective 3000 weight parts of water together with rayon 
fiber, pulp and a small amount of surface active agent. On 
the other hand, ball clay of 19, 17, 12, 6, 3, 1 and 0.9 
weight parts were measured, and mixed with petalite of 
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about 100 ym diameter grain and measured into 13, 12, 8, 4, 
2, 1 and 0.6 weight parts, respectively, and each of the 
mixtures was suspended in 500 weight parts of water, to 
prepare seven suspension were prepared. Then, the above- 
mentioned ceramic fiber dispersions and the above-mentioned 
fire clay suspensions were mixed under stirring. There- 
after starch solution was added to the mixture to aggluti- 
nate the fire clay to the ceramic fiber. 

Then after adding six weight parts of vinyl 
acetate emulsion, the above admixtures were diluted by 
pouring into 30000 weight parts of water, respectively, to 
give seven slurries, which were then formed to sheets in 
common method ' by using belt type paper forming machine, thereby 
making belt shaped sheets of about 1 mm thickness. Parts 
of the resultant sheets were kept in electric furness and 
fired in air about 600 °C for one hour, to burn out organic 
contents in the sheet materials. Thereafter, the sheets 
were kept at 1250°C in air for 1.5 hours, to make sintered 
ceramic fiber composite sheets. Bending strengths meausred 
for the resultant seven samples of sintered ceramic fiber 
composite sheets are shown in the below mentioned TABLE 1. 
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TABLE 1 

(Bending strength of ceramic composite sheets) 



Sample 


Contents of 
Ceramic fiber 


Benaing 
Strength 


No. 


Weight 
parts 


Weight 
% 


. [Kg/cm 2 ] 


1 


17 


35 


45 


2 


20 


41 


41 


3 


29 


59 


24 


4 ' 


39 


80 


10 


5 


44 


90 


7 


6 


47 


96 


2 


7 


48 


97 


0.7 



The resultant sheet was worked into corrugated sheet in 
the same manner as elucidated in example 2, to form corruga- 
tions of 4 mm pitch and 3 mm peak-to-peak height. And a 
plane sheet is bonded to the corrugated sheet to form a 
composite sheet like a corrugated card board. The composite 
sheet is rolled while bonding as shown in FIG. 4, and the 
resultant rolled honeycomb structure has a whirlpool shaped 
section. Then the rolled honeycomb structure was fired 
in an electric furnace at about 600 °C for one hour in air 
atmosphere, to burn out organic component in the sheet material. 
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Thereafter it was sintered in an air atmosphere at about 
1250°C for 1.5 hours. Thus a composite filter element 
was obtained. 

As shown in TABLE 1, the bending strength decreases 
as the ceramic fiber component increases. By' suitably 
selecting the pitch and heights of the corrugation in 
constructing the honeycomb-shaped element , the element 
aquired a considerable resistivity against pressure of the 
exhaust gas. However, when the ceramic fiber component 
exceeded 96 wt%, then bending strength became below 2 kg/cm 2 , 
and it became difficult to make a honeycomb construction 
with sufficient strength. 

On the other hand, when ceramic fiber component 
was below 40 wt%, the clay component was likely to fill 
the pores formed by the ceramic fibers, thereby undesirably 
increasing fludic resistance against the exhaust gas, 
making the filter element liable to be choked.. That is, 
while the- filter element No. 3 of TABLE 1 with 59 wt% of 
ceramic fiber has initial pressure drop of 25 cm Aq, the 
filter element No. 1 with 35 wt% ceramic fiber has initial 
pressure drop of 41.5 cm Aq which performs filtration 
mechanism of only cake filtration. 

EXAMPLE 5 

29 weight parts of ceramic fiber of alumina- 
silica composition having about 3 ym mean diameter of 
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fiber was measured and cut into short yarns of 0.1 mm — 
10 mm length. Then the fiber was dispersed into 3000 weight 
parts of water added by rayon fiber , pulp* and a small amount 
of surface active agent. -On the other hand, 12 weight 
parts of ball clay containing sericite clay mixed thereto 
was measured and suspended in 500 weight parts of water, 
and then 4 weight parts of petalite of about 100 ym diameter 
was mixed to the suspension. Then after blending the ceramic 
fiber dispersion and the clay suspension under stirring, 
a starch solution was added to agglutinate the clay. And 
subsequently, appropriate quantities of acrylic emulsion 
and polyvinyl alcohol were added to the above-mixture, and 
the mixture was poured into 30000 weight parts of water 
to be diluted to give a slurry. Then the slurry was put 
into a belt-type paper forming machine provided with 60 mesh 
filter screen, thereby to form a belt- type sheet of 1 mm 
thickness. The sheet was then dried in 150°C air for 
30 minutes to form a ceramic fiber composite sheet • 

In the similar manner as in the EXAMPLE 2 and 
EXAMPLE 4 , a rolled type honeycomb structure was f ormed 
and sintered to make a filter element. It was found 
that when petalite of large diameter was added in the paper- 
ing process, time required for dehydration and drying can 
be shortened. The filter element was mounted in a known 
tubular container with known shock absorber and appropriate 
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packing to complete an exhaust gas filter . And the below- 
mentioned table 2 shows initial pressure drop and increase 
of pressure drop after running for 20 minutes, when the 
exhaust gas filter was connected to the exhaust pipe of 

a diesel engine emitting exhaust gas containing about 

3 3 
O.lg/m particulates at a rate of 3.3 m /min. A measured 

data of a reference filter element which does not contain 

the petalite powder is also 'shown for comparison. 

TABLE 2 

(Characteristics of filter elements) 





Filter element 
of Example 5 


Filter element 
for comparison 


Initial pressure drop 
[cm Aq] 


15 


31 


Increase of pressure 
drop [cm Aq] 


26 


•66 


Particulates collection 
efficiency [%] 


94 , 


97 



As can be observed in TABLE 2, making of filter element 
with small initial pressure drop and small increasing rate 
of pressure drop is possible by means of mixing powder or 
grain of a large diameter. 

When section of the filter element after the 
above-mentioned running test was examined by means of 
scanning electron microscopy, the particulates were diffused 
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to the depth of 200 pm — 500 ym, that is, clarification 
filtration was very effectively done in case of the 
filter element of the present invention. And it is supposed 
that, by means of this clarification filtration, the 
increase of pressure drop was eased in the embodiments of 
the present invention. That is, it is supposed that as 
a result of mixing large diameter coarse particles, pores 
between the fibers were widened, thereby permitting deep 
intrusions of particulates into the sheet. This is supposed 
as the reason to decrease the initial pressure drop and 

the increasing rate of pressure drop. 

EXAMPLE 6 

Ceramic fibers of alumina-silica composition 
of mean fiber diameters * of about 1 ym, 3 ym, 6 ym, 10 ym 
and 20 vm were respectively measured by 29 weight parts, 
and cut by a chopper into fiber length of 0.1—10 mm. The 
above-mentioned five samples of chopped fibers were respec- 
tively mixed with pulp and a small amount of surface active 
agent, and five resultant mixtures were dispersed respectively 
in 3000 weight parts of water to give five dispersions. 
On the other hand,' 35 weight parts of china clay added 
with selicite and talc mixed thereto was prepared" and dispersed 
into 2500 weight parts of water to give a suspension, 
which was then equally divided into five ones. Next, the 
above-mentioned five dispersions of ceramic fibers and 
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respective one of equally divided clay suspensions were 
mixed under stirring, respectively. Each mixture was 
further divided into 5 samples of volume ratio of 1:2; 4:6: 8 
•thereby producing 25 samples. Then, methyl-cellulose 
solution and starch solution were added into the 25 samples, 
thereby to agglutinate fiber and clay. After adding vinyl 
acetate emulsion and polyvinyl alcohol, the 25 samples 
were diluted respectively by 30000 weight parts of water. 
Then the 25 solutions were placed in paper forming machines and 
formed into sheets in common method, thereby giving 25 
kinds of sheets of different thickness and substantially 
uniform size. 

The obtained sheet was pressed under heating by 
water vapor at about 150<>C— 200»C to give sheets of 2 mm 
thickness. Thereafter by forming and sintering in the 
same way as that of EXAMPLE 2, a filter element of FIG. 4 
was completed. 

Further, samples were cut off of the above-mentioned 
sheets, and sintered as they are in plain sheets to give 
sintered ceramic fiber composite sheets. Their bulk 
densities and pressure drops were measured, and further, particu- 
lates collection efficiency for particulates of about 0.3 ym 
diameter was measured. The measured results are shown in 
FIG. 7 and FIG. 8. 

The bulk density of the resultant sintered 
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ceramic fiber composite sheets were 0.1 — 0.8 g/cm , and 
this value is corresponding # to above 70% porosity. 

Accordingly, by suitably selecting the diameters 
of ceramic fibers and the -bulk densities of the composite 
sheet, the initial pressure drop and particulates collection 
efficiency can be controlled within a wide range, as can 
be observed from FIG. 7 and FIG- 8. 
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What is claimed -is 

1. An exhaust gas filter to be placed in a path of 

exhaust gas containing particulates to be filtrated, com- 
prising: 

a row of a plural number of channels, one ends 
thereof being at an inlet side and the other end thereof 
being at an outlet side, said channels being defined by 
porous partitions of sintered ceramic fiber composite 
sheet comprising heat resistant ceramic fibers and a fire 
clay and having numerous minute pores, and 

blockade walls provided to close said ends of 
substantially alternate ones of said channels at said 
inlet side, and close the other substantially ^alternate 
ones of said channels at said outlet side, thereby to close 
one end of each channel. 

2- An exhaust gas filter in accordance with claim 

1 , wherein 

said plural number of channels are disposed 
substantially in parallel, thereby 

said channels which have said blockade walls at 
outlet side and exclude saia blockade walls at.. inlet side 
forming gas-inflowing channels, and 

the other channels which have said blockade 
walls at inlet side and exclude said blockade walls at 
outlet side forming gas-withdrawing channels, and 
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said porous partitions separate . neighboring 
one- of said gas-inflowing channels and said gas-withdrawing 
channels, thereby making filtration of particulates during 
passage of gas flow therethrough . 

3 # An exhaust gas filter in accordance with- claim 1, 

wherein said channels are defined by a pair of plane sheets 
bonded on ridges of corrugations of a corrugated sheet on 
both faces. 

ij # An exhaust gas filter in accordance with claim 3, 

wherein said blockade walls are pressed downwards part and 
pressed upwards part at end parts of said corrugations. 
5 # An exhaust gas filter in accordance with claim 1, 

wherein ends of said channels open at said inlet side are 
widemouthed shape. 

6. An exhaust -gas filter in accordance with claim 1, 

wherein said sintered ceramic fiber composite sheet con- 
tains 40 - 96 wt% heat-resistant ceramic fiber. 
f # An exhaust gas filter in accordance with claim 1, 

wherein said ceramic fiber composite sheet comprises heat- 
resistant ceramic fiber having mean diameter of 1 - 20^/m. 
8. An exhaust gas filter in accordance with claim 1, 

wherein said sintered ceramic fiber composite sheet con- 
tains heat-resistant ceramic powder as coarse particle 
additive. 
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9* Method of making exhaust gas filter comprising 

the following steps: 

making at least a plane sheet of sintered ceramic 
fiber, composite which comprises heat-resistant ceramic 
fibers and a fire clay 

making at least a corrugated sheet of sintered 
ceramic fiber composite which comprises heat-resistant 
ceramic fibers and a fire clay, 

closing end parts of alternate channels in a 
manner that only one end of each channel being closed 
leaving the other end open, 

stacking and bonding at least one said plane 
sheet and at least one said corrugated sheet alternately 
thereby forming a plural number of parallel channels 
which are defined and partitioned each otehr by said 
sintered ceramic fiber composite board to form a stacked 
assembly, 

sintering the above-mentioned stacked assembly 
in air to form sintered ceramic fiber composite board 
filter. 

10. Method of making exhaust gas filter in accordance 

with claim 9, wherein 

said plane sheet of sintered ceramic fiber composite 
and said corrugated sheet of sintered ceramic fiber com- 
posite are formed in belt-shaped, and 
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said plane sheet of sintered ceramic fiber com- 
posite and said corrugated sheet of sintered ceramic fiber 
composite are rolled together to form a rolled honeycomb 
structure . 

11, Method of making exhaust gas filter in accordance 
with claim 9, which comprises a substep of 

impregnating almina-silica in said blockade walls and 
sintering to harden them. 

12. Method of making exhaust gas filter in accordance 
with claim 9, which comprises the following substeps: 

chopping said heat-resistant ceramic fibers 
into 0.1 - 10 mm lengths and mixed with water suspension 
of fire clay to make a slurry, 

agglutinating said fire clay in said slurry, 
forming a sheet by paper-foimiiig method with 

said slurry, and 

processing said sheet into plane sheet and • 

corrugated sheet. 

13. Method of making exhaust gas filter in accordance 

with claim 12, which comprises the following substeps: 

blending an organic high molecular binder into 
said slurry after said agglutination of said heat-resistant 
ceramic fiber and said fire clay, and 

hot-pressing said sheet made by said paper 
making to form said plane sheet and corrugated sheet. 
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